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Roche vitamins AG, CH-4070 Basle, Switz eri a nH 



Simscreens 



The present invention rdates to novel sunscreens on the basis of polysiloxanes, to 
Hier preparation and to their use, espedaDy in fonnvdations for the protection against 
harmfiil effects of sunUght. 



There is a constantly increasing need far sunscreen protection agents in a population 
that is exposed to an increasing amount of damaging sunKght. Repetitive sun exposure can 
result in skin changes Icnovu as photoaged skin. The clinical changes iiiat are seen in 
pliotoaged ddn differ from those of normally aged skin in sunlight protected sites of the 
body. Among the damaging results of intensive sun exposure of the skin there is mcreased 
wtipkUng, dastosis. pigmentary change, pretancerous and cancerous skin lesions. 

Many sunscreening chemicals have been developed in the past protecting against the 
harmfijl effects of UVa (320 - 400 nm) and/or UVB (290 - 320 nm) wavelengths. These 
chemicals have been incorporated either alone or m combination with each other into 
cosmetic or pharmaceutical preparations which arc widely known and \jsed. However, 
these is a need for the development of even more potent sunscreening chemicals and 
preparations containing them as wdl as of easier and economicaUy more attracthre 
dienucal syntheses thexeoft espedaDy in view of farther depletion of the ozon layer of the 
earth to be expected with concurrent increasing doses of UVA and UVB and even shorts 
wavdengths (UVC) tn be endured. 



WM/fitn, 16.07.2002 
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The present invention, liiarefiire. provides new polysOoKanc-based sunscreen 
compounds, a method for thdr preparation and cosmetic or pharmaceutical compoations 
containing them. 



5 More particularly the new compounds of the present invention are substituted 

polysiloxanes containii^ a certain number of the foUo'wii^ structural dements per 
molecule, viz. 



IS 



20 



one element of formula (HsOj-Si- 
one elemeat of formula -O-SiCCHs^a 



10 2 to 200, preferably S to 80, dements in arbitrary order whidi are eitiiec identical or 



-0-Si(CH3)(CH(CH3)Il^]- 
-0-Si(CH3)(CH2-CH2-R')- 
-0-Si(CH3)[C(=CH2)R^]- 
-0-Si(CH3)(CH=CH-SL*)- 



(ffla). 

(mb). 

(mc), and 

and); 



2 to 200, demoits in arbttraxy order v^hich are diher identical or difGsrent from each 
odier sdected firom the group consisting of formulae 



-O-SiCCHa) [CH(CH3)R 1- 

-0-Si(CH3)(CH2-CH2-R*)- 

-0-Si(CH3)lC(=CH2)R*]- 



(IVa). 
(IVb). 
(IVc). and 
(IVd)l 



optionaBy 1 to 100. preferably 1 to 10, dements in arbiorary order winch are either 
i«ienlical or derail: from eadi otbar sdected from the group consistiiigofformuLae- 
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-O- Si(CH3)[CH(CH9)R^]- 
-0-Si(CH3)[C(=CH2)R^l- 



(Vc), and 



(Vb). 



-O^Si{CH3)(CH=C3H-R3>- 



(Vd); 



and optionally 1 * 20 elements in arbitrary order of formula -0>SiH(CH3)- (VI) 



\fi?herein Ri^ is a UV light abAorbit^ group; 

R^ is hydrogen or a lipophilic group; 

R^ is a group which is able xo form ionogenic or hydrogen bonds* 



10 



15 



20 



The term "in arbilrary order" means that there h no spedfilc order or sequence of the 
dements of formulae ina*IIId,IVa^IVd,Va-Vd and VI in the polysiloscanc molecule 
and that Ihe order or sequence of the elements may vary &om molecule to molecule. 

Elements maybe "identical" or "different from each other". This means that there 
maybe present only one type of an element of formula Ilia - Illd andyor of formula IVa * 
IVd and/or of formula V a - V d wherein again each of the substituents R\ R^ and R^ may 
be identical or different firom each other. Thus, all possible combinations of di&rent 
dements as defined above are comprised by the present invention. For example til^e 
sunscreen molecules of the present invention may contain 1- 200 entities of a single type of 
UV absorbing groups (chromophores);^ viz. only one type of UVA or UVB absorbing 
group. Altomativdy, two or more diflferent types of UVA and/or UVB absorbing groups 
may be present in the same molecule in axbitrary order. If protection against a broad 
wavdength spectrum is desired liie use of different groups with different absorption 
maxima, induding UVC absorbing groups, maybe preferable. 

Thus, e.g., a polysiloxane compound of formula 



(H3C)3Si-(-0-Si(CM3)(CH2-CH2-R^)l3i-(-0-Si(CH3)(C[=Ctt 



contains in arbitraiy order 44 sUyloxy groups, 3 1 of which being groups of formula 
Ulb with duromophores R^ (R^ being identical or difiGerent from each oth»), 13 of which 
being groups of formula IVc with hydrogen or lipophilic subsntutents R^ (R^ being 
identical or different firom eadi other). 



Ot 
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The polysfloaane compounds of the present invention can be prepared by reacting a 
polymelibylbydrosilosane of the general fonnula 

I 

(H3C)3Si-[-0-SiHlni-0-Si(CH3)3 (Vn) 

5 

wberein m is an integer of 4 to 520. prefisrably of 10 to 200 and more preferably of 20 

to 60, 

\«i11i terminally ttnsatiirated compounds of &rmulae 

HjC^CH-RVvnia) and H2C = CH-R^ (VHIb) 



IS 



10 and/or HC a C-R'(EJCa) and/or HCsC-R^KB) 

and optionally HaC = CH-R'(Xa) and/or HCeC-R*(Xb), 

Wherein R*, and K* are as defined above, 
in the presence of a noble metal catalyst. 



20 



UV-light absorbing groups comprise all groups which absorb Ught in the range of 
wavelengths 400 - 320 nm (UVA) and 320 - 290 (UVB) or of even shorter v^avdengths 
(UVC) and which are or can be used as chemical UV filters. These groups are. e.g.» residues 
of compounds bdonging to liie groups of p-ami»obenzoates, salicylates, dnnamates. 
benszophenones, antonilatfis, dibenzoylmethanes, can^hor derivatives (such as of 
benzylidene camphor type), phenyl-benziimdazoles. phenyl-benzojcazoles. phenyi- 
benzotriazoles and oAers representing state of the art and Imovm to liKW^ 
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Exanqd^ of preferred compowds of formulae Vnla and IXa are 




wherein R is hydrogen^ hydroxy, straight or branched dh.ain Ci.2o*alkyl> -aUcoxy or 

5 Lipophilic groups are groups vdth specific affinity to lipids and wdl-^known to 

persons sikilled in the art Of special interest in the context of -die present invention are 
aromatiC) aliphatic and araliphatic hydrocarbon groups. Pre£»recl are straight or branched 
chain aliphatic hydroc^bon groups with 1-20 carbon atoms^ one or more isolated 
methylene groups of which maybe replaced by oxj^gen. Examples of such groups are 

10 methyl, eth)d, prop^ i-propyi> butyl, i-butyl, terL-butjd, pentyl, hecyl decyl, methoxy, 
ethoxy, butoxy, methoxyroethoxy, ethoxyethoxy, butoxyethaxy> vinyl, alkyl, 2-butenyi, 
l»3-butadienyi> etc 

Con^q[uenily> examples of compounds of formulae VllJb and IXb are those wherein 
has one of the above-mentioned meanings^ viz., ethylene and acetylene (R ^ H)> 1- 
15 propen, 1 propyne, 1-butene, 1-butyne, 1-pentene, l-pentyne> l^h^tanCi 4-methyl-l- 
pentene, 3-ethyi-l-pentene, vinyl-xnethyl-ether, vinyl-ethyl-ether, l-vinyloxjr-methane, 1- 
vinjioxy-eihane, l-vinyloxy-butane, l-(l-vinyloxy)-ethoxy-ethane» etc Compounds of 
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formulae VHIb and IXb are tilSber known or can easily be px^ared using med»ods w^- 
known in l3ie axt. 

The presence of groups K.', i.e. groups able to fotm ionogemc or hydrogen bonds, in 

the polysfloxan^ of the present invention may be desirable to increase the adhedon of&e 
S polysiloxanes to the objects to be protected from ibe dsDia^g influence ofUV radiation, 

in case of persons skin or hair. Such groups are wdl-known to the person skilled in the art. 

Most of these groups are diaiadwAeedby die eadstence of free electron pairs. 

Representatives of such groups are saturated and unsaturated aliphatic and heterocyclic 

groups having polar substituents with one or more free electron pairs which substituents 
10 may be integrated in the carbon chain or ring system. Examples of such substhooits are 

hydroxy, oxo, oxa, carboxy, sulfo, ainino, imino and gjycyl groups induding thdr salts. 

•py^Toplgn! of preferred compounds of formulae Xa and Xb are 




Although not desired, the eoBiq)ounds of the present invention may contain 1 to 20 
IS dements of formula VI, viz. unreacted dements from the starting materiaL This may be 
the case when sufficient amout»ts of reactants of formulae VIH and DC and optionally X 

vefeladdn^ in the reaction mixture ordid notreact quantiTattvdy for-whatever reason. 

Such co mpounds are undesn^ed by-pi-oducts and shouh ttre^imiggted. hiuue di^luiUe — 

reactivity of Uie Si-H bond they are not very stable. This can be done. e.g.» by a lurtner 
20 reaction step. Preferably, elements' of formula VI are absent from compounds of the 
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The conditions for the reaction of the poIymediylhydTosiloxane of formula Vn vdlh 
the compounds of formulae vm - X to yield the compomids of the present invention are 
generally those knovm to a person skilled in the art. 

S The reaction is conducted in an organic sohrent> e.g., an aliphatic, pos&ibly 

chlorinated, or aromatic hydrocarbon $uch as toluene or xyleni^ an alcohol wch as 
isopropanol; an ether such as THP; or a polar aprotic solvent, such as DMF, which is 
preferably part of the solvent as a solubilizer. 

The reaction temperature, depending upon the reactants, i^ in the range of 40 to 
10 ISO^C and preferably about 80^C« The reaction time may vary bet\veen 2 and 48 hours. 

Prefisrred noble metal catalysts are platinum metal catalysts, viz. Pt, Pd» Sh and Ru, 
vnth platinum being especially preferred. The catalyst can be in heterogeneous phase, e.g.» 
on charcoal or ^ preferably^ in homogeneous phase (Karstedt catalyst). 

The reactants axe reacted in the desired molecular ratios of the substimenis R , R 
15 and R^ in die end product ^iher simultaneously or successively under an inm gas 

atmosphere, preferably under nitrogen or argon. Typically, the polymethylhydrosiloxane is 
reacted in a first step itfith a compound of formula VlUa and optionaQy of formula Xa 
carrying the chromophore and optionally substiLtuent R^ in the desired molecular ratio(s), 
in the presence of an insufficient amount of the lipophilic compound of formula Vlllb and 
20 adding an excess of compound Vlllb in a second step. At the end of the reaction time the 
still eadsting excess of compound VUIb is removed. It is evident that the product obtained- 
is a mixture of diffisrent polymethylsiloxanes statistically substituted viith residues carrying 
groups R andR and optionally R . 

Since the compounds of formulae VIII to X can react in 1 - or 2-position (of the 
25 terminal double or triple bond) vdth the polymethylhydrosilane of formula VII a mixture 
of vidnal (1.2-5ubstitution) and geminal (2.2-substLtution) - relative to the terminal 
double or triple bond of compound Vm to X - reaction products is obtained which can be 
used as sunscreens VTithout previous separation of its components. 

The starting polyxnethyObydrosiloacane material of formula VII is eiiher commerdaRy 
30 available or can easily be prepared by a person skilled in die art from dichloro- 

methylsilane and trimethyl-chlorosilane> using the desired molecular ratios, in aqueous 
solution. 
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The polysOoxane corc^ounds of the present invention can be used as sunscreens. 
They are suitable for the protection of human skin and/or hair from damaging effects of 
UV radiation, as weE as for protection of UV sensitive plastic materials, medicinal 
produces and other objects. 

5 Therefore^ the polysiloxane compounds can be converted into compositions, 

particolaxiy into topical compositions, in combination with pharmaceuticaOy and/or 
cosmetically acceptable excipients. 

The compositionfi comprising the compounds of the present invendon are 
particularly suitable for topical applications onto human skin and/or hair. 

10 If desired, additional UV-A and UV-B screening agents maybe added to the 

cosmetic and/or dermatological compositions of the present invention. Tlie combination 
of different UV fitters may also sho w s ynergistic effects. 

The total amount of UV screening agents^ i.e- of the present compounds and of 
additional UV-A/B screening ^ents, is not critical. Suitable amounts may vary between 
IS 0.S and 20%> preferably between O.S and 12%, by weight of the totjal amount of the 
composition. 

Suitable UV-B screening agents whidbi maybe contained in the compositiiins of the 
present invention are, c.g-, the following organic and inorganic compounds: 

Acaylates, such as 2-ethyQiexyi-2-cyano-3,3-diphenyiac:rylate (octocrylene, 
20 PARSOL® 340), ethyl 2-cyano-3,3-diphcnylacrylate and the like; 

camphor derivatives such as 4-mcthylbenzylidene camphor (PaRSOL® SOOO), 
3-benzyHdene camphor, camphor benzalkonium methosulfiite, polyacrylamidomethyi 
benzylidene camphor, sulfo benzyUdene camphor, sulphomethyl benzyiidene camphor, 
therephthalidene dicamphor sulfonic add and the lik^ 

25 dnnamate d exivaaws^^ 



ethoxyethyi methoxydnnamate, diethanolamine methoxycinnamateTPARSdr^ydro). 
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beuoplienonesy such as bexxso^plxejaione-S, b^izophe&one-4, 2> 2\ 4» 4^-teizakydra3cy- 
benzophenolxe> 2,2'-dihyi]rox7-4»4''ilimethoxybenzo and the like; 

esters of benTalxnalnmic add. such as di-(2--ethy]hex]^)-4-methoxybenzalznd 

esters of 2-(4-etli03C7-anilinometh)4ene)-prapandioic acid> such as 2-(4<^ethoxjr- 
aniImoznethyIene)-propandioic acid diediyl ester (EP--A2- 0895 776); 

organodloxane compounds containing benzmalonate groups as described in &e 
European Patent Publications EP-B1-03S8S84, ^-Bl-0538431 and EP-Al-0709080; 

drometxizole trisiloxane (Mexoryl XL); 

pigments such as micropardculated Ti02, and ^e like, the term "microparticulated" 
referring to a partide size firoin about 5 nm to about 200 nm^ particularly from about IS 
nm to about 100 nm. The TiOi partides n^y also be coated by metal oxides such as 
aluminum or zirconium o3dde> or by organic coating such as polyols, methiconey 
aluminum stearate, alkyl silane and the l£k^ welllcnown in the ar^ 

imidazole derivatives such as, 2-phenyl benzimidazole sulfonic add and its salts 
(PAIISOL^HS), &g„ alkali salts sudi as soditim or potassium salts, ammonium salts, 
morpholine salts, salts of primary, sec and tert. amines like monoethanolamine salts, 
diethanolamine salts and the like; 

salicylate derivatives such as isdpropylbenzyl salicyiate, benzyl salicylate, butyl 
salicylate, octyl salicylate (NEO HJEUOPAN OS), isooctyi salicylate or homomenthyl 
saliq^tc (homosalate, HELIOPAN) and the like; 

triazone derivatives sudi as octyl triazone (UVINUL T- 150), dioctyl butamido 
triazone (tTVASORB HEB) and the like^ 

Suitable conventional UV-A screening agents which may be contained in the 
compositioxis of the present invention are the following organic and inorganic 
compounds: 

Dibenzoylmethane derivatives such as 4-tcrt.-butyl-4'-methaaydiben2oyi-methane 
(PARSOL® I789)> dimcthoscydibenzoylmethaiie, isopropyld&enzoyimethane and the like; 

bensx^triazolederivatLvedsudias 2^'-nieth>lene-bis-[6-(2H-benzotriazole-2-yi)*4T 
(l,13,3,-t&tzameth]|^ut^)-phaaoll (TDSlOSOItB M) and the likes 
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pliMiyieiie-l<44MS-beQfflniida2oIsulfi)iJic adiSs or didr salts sudi as 2:;2-(l^ 
phcniflcnc) btr l-\11-\i'^r--A^''^\^ii^Aisai(nnie.aaA'i (Ncohdiopan AP); 

amino substitiited hydroxybenzophenones such as 2-(4-diethylaroino-2-bydraxy- 
benztfyl)-ben2oic acid hexjdester as described in European patent publication EP 1046391; 

pi^ents such as microparticnlated ZnO and the like. The term "microparticulated" 
refers to a partide size from about 5 nm to about 200 nm, particularly from about 15 nm 
to about 100 mn. The ZnO partides may also be coated by metal oxides sudi as, e.g., 
aluminum or jrfrconium oxides or by organic coatings such as e.g. polyols, melhicone, 
duminum stearaie, alkyi silane. Such coatii^ are wdl known in the ait. 

Because dJbenzoyhnethane derivatives are photolabile UV-A screening agents, it may 
be deaxable to photostibilize them- Thus, tiie term "conventional UV-A screening agentf* 
aljio refers to dibenzoybnefhane derivatives sudi as e.g. PARSQL« 1789 stabfliacedby. e>g., 



3,3.aiphenyiacryiate derivatives as described in EP-B1-0S14491 and BP-Al-0780119s 
benz^dene camphor derivatives as described in USP-S60S680; 

IS o^anosiloxanes containing ben^alonate groups as described in EP-B1-03S8S8^ 

EP-Bl-0538^ andEP-Al-0709080. 

The compositions of the invention can also contain usual cosmetic adjuvants and 
additives, such as preservatives/ antioxidants, fetty substances/ oils, v)^ter» organic 
solvents, sfficones, thidceners. softeners, emnlsifiers, additional sunscreens, antifoaming 
20 agents, moisturizers, fragrances, surfectants, fillers, sequestering agents, anionic, cationic, 
nonionic or amphoteric poLymers or mixtures ibexcof, propeflants. acidifying or basifying 
agents, dyes, colorants, pigments or nanofagments, in particular those suitable for 
providing an additional photoprotecttvc cfiect by phyacaDy bloddi^ out ultraviolet 
radiationi.05 any «»S»edients usudly foiiw^^^ted Jnto cos^ ^^I . 

—g — pY,^^TTi- tiwiT-n4^rt< i«fyeew/antis min:QmpositionST^e^ae^ — 
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carotene, fycopene) and derivatives, dhloMgenic acid and derivatives, Uponic add and 
derivatives (e*g. dibydroliponic adld), aurothio^ucose, propyltibiouradi and other thiols 
(e^. thioredo2dne, gHutatibione, cysteine, cystine, cystanoine and its glycosyl-, N-acetyl-» 
methyl-, ethyl-, propyl-, amyi-, but^- andlauryi-, palmxtoyl'-, oleyl-, V^oleyl-^ 
5 diolester)4- and glycerylester) and the salts thereof diLanxyithiodipropionate, 

distearylthiodipropionate, ^od^ropionic acid and its derivatives (esters, ethers, peptides^ 
lipids^ nucleotides, nucleosides and salts) afi weQ as sulfoximine compounds (such as 
butfaioninsul£asimine, homocysteinsulfoxiniine. buthioninsulfone, penta-> hexa-, 
heptathioninsulfo3dmine) in very low compatible doses (e.g. from pmol xo ^mol/kg), 

10 additional (metal) -chdbtors (such as a-hydroxyfatt/ acids^ palmic add, phytinic add, 
lactofi^rin), a -hydroxyadds (such as dtric add, lactic add, malic add), huminic add, 
gallic add, gaBic extracts, bilirubin, biliverdin, EDTA, BGTA and its derivatives, 
unsaturated &tty adds and their derivatives (such as y^oleic add, linolic add, oldc 
add), folic add and its derivatives, ubiquinone and ubiquinol and their derivatives, 

IS vitamine C and derivatives (^uch as ascorbylpalmitate, Mg-ascorb^phosphate, Ka« 
ascorbylphosphate, ascx>rbylacetate), tocopherole and derivates (such as vitamine E 
acetate), vitamine A and derivatives (vitamine A palmitate) as wdl as conifeiylbenzoat, 
mtinic add and derivatives, a-glycosylrutin, fi^uUc add, furfuryliden^udtol, camo^m, 
butylhydroxytoluene^butylhydroxyanisole, trihydroxybutyrophenone, urea and its 

20 derivatives; mannose and derivatives^ zinc and deivatives (e.g. ZnO; 2bS04)k Sden and 
derivatives (e.g. sdenomethionin), stilbenes and derivatives (such as stilbenoadde, trans- 
stilbenoadde) and suitable doivatives (salts, esters, ethers, sugars, nudeotides, nucleosides, 
peptides and lipids) of the named active is^edients. 

The preservatives and/or antioxidants may be present in an amount varying from 
25 about 0.01 iivt.9& to about 10 wt% of the total wdght of the composition. Prefisrably, the 
preservatives and/or antioxidants are present in an amount varying from about 0.1 V7t.% 
to abcut 1 virt.%. 

The compositions according to the present invention may also contain emulsifiers. 
An emulsifier enables two or more imnuscible liquids to be combined homogeneously, 
30 while incrrasing the viscosity of the composition. Moreover, the emulsifier acts to stabilise 
the composition. 

Emulsifiers that maybe used according to the present invention^ to form O/W, W/O 
and/or O/W/O formulations, indude sorbitan oleate, soibitan sesquioleate, sorbitan 
isostearate, sorbitan trioleate, poly^cer^-S-diisostearate, polyg^ycerol esters of 
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olfiic/isostearic add. poly^ycer3Fi-«S hotBiuinolate. poIyi^yoeryl-4-oleate, polygyiccryl-* 
oleate/PEG-8 propyleiic ^ycbl coco^te, oleamide DEA, TEA. mymtaie, TEA. stearate. 
nukgncsium stearate. sodium stearate, potasaumlaurate, potassium ridnoleate, sodium 
cocoate, sodium tellowate, potasshun castorate. sodium oleate, and mixtoies thereot 
Further suitable cmiddfiers are phosphate «ssters and salts thereof such as cetjd phosphate. 
DEA. cetyl phosphate, potassium cetyl phosphate, sodium ^ceryi oleate phosphate, 
hydrogenated vegetable ^yceiide phosphates and mixtures thereof. Furlhennore. one or 
more synthetic polymers may be used as emulsifiers. For example, PVP eicosaene 
copolymer, actylatcs/C10-C30 aBcyi aiar^te crosspolymer, acrylates/stcareih mcthaoTaatc 
copolymer, PEG-22/dodecyl ^ycol copolymer, PEG-45/dod«cyl ^col copolymer, and 
mixtures thereof. Preferred emiddfiers are PVP eicosaene copolymer, acrylates/C10-C30 
aUeyl acr^ crosspolymer, PEG-20 soibitan isostearate^ soxbitan isostearat^ and mixtures 
thereof 



The emoldfio^ maybe present in a total amount varying fimmabout 0.01 vrt.% to 
about 15 wt%. preferably from about 0.1 wt% to about 3 vrt.%. of dke total weight of the 
conqpositioii. 

The £itty/oily phase is advants^eously chosen firom: 
minoal oils and mineral vraxes; 

oils such as triglycerides of caprinic add or capryiic add. preferably castor oil; 

natural or synthedc oils, preferably esters of carbonic adds or fetty adds with 
alcohols, e-g.. siwii as isopropanol, propyleneglycol or glycerin^ 

aUcylbenzoates and 

siUcone oils such as dimethylpolysiloxane. diethylpolysiloxane, diphenylpolys0oxane 
' andnmetaresihereoE - - 



■^atty^utert3mias^hiiircattl>eT^ 



according to the invention are advantageously chosen from esters o f saturated and/or 
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isopropylstearate, isoprapyloleate, n-bntj^earate, n-hexyDaurate) zi*decyloleat> 
isooctylstearate> isononylsteaxatCi kononylisononanoate^ 2- fithyl hexy^palndtate* 2- 
ethj^hex^latirate, 2-hex];3dec^lst€arate, 2-octyldodecylpaIinitate. steacylhqstaxuiate;, 
oleryloleat^ ole^eracate* eruq^oleate, eruq^leru^tet tridecylstedrate» tridecyltrimdlitate^ as 
5 weQ as firoxn syntiieticy half-STnthetic and natural misctures of such esters sudi ais jojoba oil. 

Otfter htty o^mponents suitable for use in the compositions according to die present 
invention indude pnlar oils such as lecithines and fettjr add tri^ycerides, namely 
tri^ycerinic esfters of saturated and/or unsaturated, straig^ or branched chain carbonic 
acids vri&i 8 to 24 caibon atoms» preferably of 12 to 18 catfaon atoms whereas the &tty acid 

10 trij^ycerid^ are preferably chosen from synthettc, half syntibLetic and natural oils (e«g. 
cocogtyceride» olive oil, sun flower oil, soybean oil, peanut oil, rape oil, almond oil, palm 
oil> coconut oil» castor oil> hydxogenated castor oil^ "Mheat oil, grape oil and others); apolar 
oils sudi as linear and/ or branched chain hydrocarbons and viTdxea, e^g., mineral oils, 
vaseline (petrolatum); paraffins^ squalan and squalm, polyolefines (&vored are 

15 polydecenes), hydrogenated polyisobutenes and isohexadecanes; dialled ethers such as 
dicaprylylether; linear or cyclic siticone oils such as cydomethicone, 
octamethylcydotetrasiloxane, cetyldimethicone^ hexamethylcydonrisxloxane, 
pclydimethykiloxane, poly-(melhylphenylsilnxan) and mixtures lhereo£ 

Other hxsy components whidi can advantageously be incorporated into the 
20 compositions of tibie present invention are isoeikosane; neopentylglycoldiheptanoat^ 

propylen^^oldicapr^ate^-dicaprate; caprylic-/capric-/diglycerylsucdnate; butylenglykol 
capr^^t/capralg C12-13 aB^laclate; di-dl2-13 alkyitartrate; triisostea[rin; dipentaerythrityl 
hexacaprylatAhexacaprat^ propyleng^ykohnonoisostearat^ tricaprylin; dimeth^Bsosorbid. 
Particularly prefisrred is ihe use of mixmres of C12-15 alkylbenzoate and 
25 2«edbylhexyliso5tearate, mixtures of C12*15 alkylbenzoate and isotridecylisononanoate as 
well as mixtures of C12-15 alkylbenzoate, 2-ethyIhexylisostearate and 
isotridecylisononanoaiie. 

The oily phase of the compositions according to the present invention can also 
contain natural v^etable or animal washes such as bee w&x^ diina vrax, bumblebee ivax and 
30 other waxes of insects as well as sheabutcer. . 

The compositions according to ihe present invention n^y additionally contain one 
t>t more emoUienls. An emollient provides a softening or soothing effect on the skin 
surface and is generally considered safe for topical use. Emollients also hdp control the 
55 rate of evaporation and the taddness of the composition: Ptdferred emollients indude 
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mineral oil, lanolin oil, coconut oil, cocoa buttor, oUve oU. aloe extracts, jojoba oil, castor 
oil, firtty acids soeai as «>!eic and Ste^ add. fetty alcoh^^^ 

dcobol diisopropyl adipate, benzoic and hydrflxybenajoic add esters of Cs-Cis alcohols, 
isonon^ iso-nonanoate, Cxs-Cjo alkanes, naineral oil, siUcones su«di as dimethyl 
polysOoxane^ efiiers sneh as polyoxypropylene butyl e&ers and polyoxypropylene cety! 
ethers, and Qz-Qs alM benzoates. and mixtures thereof. The most preferred emoflients 
are hydroxybenaoate esters, aloe vera, Cii-is alkyl benaoates, and mixtures thereo£ 

The emoflittit is present in an amount varying from about 1 wt.% to about 20 wt%> 
preferably from about 2 wt.% to about 15 wt.%. and most preferably from about 4 wt.% 
to about 10 wL% of the total wel^ of the con^osition. 

The aqueous phase of the formulations of the present hKvention can contain the 
ji«>>al.^ianetic-additives.such.as.dcohbls. jespea^ lower alcohols, preferably etfaancJmd^ 



^il^^^^^EoUowil^rai5KMToly»ls^ 

^ceiine, cdiylene^ycol, efliylen^lycolmonoelhyl- or -monobutyl eiher, 
15 prop^e^ycohnonomdhyi-, -monoethyl- or -monobutyl ether, 

dieihylene^ycolmonometh^- or -monoethyl ether and analogue products, polymers, 
fbam stabiUsatorsi dectrolytes and, especially, one or more thidseiiers. 

Thicteners that may be used in fonnub.tions of the present invention indude the 
femily of sHidumdioaddei magnesium and/or aluminum siUcates, polysaccharides and 
20 iheir derivatives such as hyaluronic add, xanthan gum, hydroxypropyl cellulose, acrylate 
copol^ners, preferably a polyacrplate of the femily of caibopoles. such as carbopoles of 
type 980, 981, 1382. 2984, 5984. 

Moistenzing stents, such as humectants, maybe incoip<»ated into the 
composidons according to the present hwentlon to reduce the trans-epidermal water loss 
25 (TEWL) of Ihe homy layer of the sidn. Suitable humectants indude glycerin, lactic add, 
.Zl.r^VAokc:^^^icj^i^^ p'olYp'rop yiene glycol; sorb-jfoX PEG-' 



-4,^nd.mixtures-theteof.AddaiflB3 l suitable mo isturizers are polymeric moisturizers of the 
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Suitable neutralizing agents msy be included in tiie composition of &e 

present inimntion to nentraBze components such as e.g. an emulsifier or a foam 
builder/stabflczer include but are not limited to alkali hydroxides 3uch as a sodium and 
pota^um hydroxide; organic bases such as diethanolamine (DEA)> triethanolamine 
5 (TEA), aminomethyl propanol, trisodium ethyienediaminetetraacetic acid and mixture^ 
thereof basic amino acids such as arginine and lysine and any combination of any of the 
foregoing. The neutrali^g agent may be present in an amount of about 0.01 wt % to 
about 8 wt.% in &e compositions of the present invention, preferably, 1 Tvt.% to about 5 
wt.%. 

10 The addition of electrolytes into the composition of the present invention may be 

necessary to change the behavior of a hydrophobic anubifier. Thus the emulsions/ 
microemiilsions of this invention may preferably contain electrolytes of one or several salts 
including anions such as a chloride, a sul&te» a carbonate, a borate or an aluminate, 
without being limited thereto. OUier suitable electrolytes may be on the bases of organic 

15 anions such as, but not limited to, lactate, acetate, benzoate> propionate, tartrate and 
citrate. As cations preferably annnonia, alkylammonia, alkali- or alkaline earth metals^ 
magnesium-, iron- or sdnc-ions are sdiected. EspedaOy preferred salts are potassium and 
sodium chloride, magnesium sul&Ce, anc $iil£srte and mixtures lbereo£ Electrolytes are 
present in an amount of about 0.01 viL% to about 8 V7t.% in the compositions of the 

20 present invention. 

The cosmetic composxtioixs of the invention are useful as compositions &r 

photoprotecting the human epidermis or hair against the damaging eflfect of UV 

irradiation, as antisun/ sunscreen composition or as m2^keup product Such compositions 
can, in particular, b e provided in the form of a lotion* a tbirTrened lotion, a gd, a cream, a 

25 milka an ointment, a powder or a solid tube stick and may optionally be padkaged as an 
aerosol and maybe provided in the form of a mousse, foam or a spray. When the cosmetic 
composition according to the invention is provided for protecting the hiunan epidermis 
against UV radiation or as antisun/ sunscreen composition, it maybe in the form of a 
suspension or dispersion in solvents or &tty substances, or alternatively in the form of an 

30 emulsion or microemulsion (in particular of O/W or W/O type, O/W/O or W/0/W-type)» 
such as a cream or a milk, a vesicular dispersion, in the form of an ointment, a gel, a solid 
tube stidc or an a^osol mousse. The emuldons can also contain anionic^ nonionic, 
cationic or amphoteric sur&ctants. 

When the cosmetic composition according to the invention is used for protecting 
35 the hair, it may be in the form of a shampoo, a lotion, a gel or a rinse out composition, to 
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be appUed befbre oi after shampooing, before or after dydag or bleaching, before, during 
or aftar petmancnt-vwving or hair stxais^tening operation, a sibling or treatment lotion or 
a gd, a falow-dx^g or hairsetting lotion or gd, a hair lacquer, or a composilion for 
permanent-waving, straightening, dyeing or bleachii^ the hair. 

When the cosmetic composition according to the invention is used as makeup 
product for eydashes, the eyebrows. Hie ddn or the hair, sudx as an epidermal treatment 
cream, a foundation, a tube oflipsti«i. an eyeshadow, a fece powder, an eydiner. a 
mascara or a coloring gd. it may be soUd or pasty, anhydrous or in aqueous form, sudi as 
O/W or W/O emulsion, suspension or gd. 

Hic present invention also features formnlaling the polysiloxaue compounds 
accordhig to the invention as agents for screening out UV radiation, in particular for 
controlling the color o f hnman skin. 



The polysiloxane compounds according to this invendou Sxasv an excdlent 
liposolubility and can thus be incorporated in hi^ concentrations into cosmetic 

IS formulations leading to a high protection fector of the final compositions. Additionally 
they are homogeneously distributed in the cosmetic formulation containing at least a fetty 
phase and a coameticaUy accepted organic solvent which leads, appKed on the sldn/ or hair, 
to «ie formation of a protective fihn which protects eflfectivdy the skin and/ or hair against 
the ddetezious eftects of UV-radiation. 

20 Thus, it is anoAer object ofthe present inv«ition to use the compounds and. 

compootions of the mvendon for protecting ^ skin and/ or hair against UV radiation, in 
particular solar radiation, comprising topically applying an effective amount of a cosmetic 
composition containing the paysiloiBane compounds according to the invention. 

PfaiaHy, accordmg to ano&» embodiment of the invention, a polysaoxane 
Gompound or compositions of this mvention can he used as protecting ag<mt4 *^mst UV 
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Poliysiloxane copolym^ containing groups of formula m c wlierein R is 4-(2* 
benzoxazotyl)-phenoxymetliyl and of fommla IV b wherdn is butyioxy. 




a) 4'(2'Bensuacazo1yiyphen0l 

A 250 ml three necked reaction flask> equipped with a rejSlux condenser combined 
with a Water separator and an oil bath \^ith ams^netLc sturer w»$ charged vrith I6.4g 
(ISOmmoi) of 2«aniinophenol (Fluka), 20,ag (150 mmol) of 4-hydrosy-benzoic add and 
l^g of boric add in ISO ml of l»2-dicblozoben2:ene. After 18 hours of reflux 5 ml of \srater 
were separated. On lie (hexane / ethylacetate = 3:2) no starting material could be observed. 
The reaction mixture Wto cooled and diluted with hexane. Crystals were formed, which 
were filtered off, washed with hexane and dried at 60^0 in a vacuum to yield 31.3g (99%) 
of flic product M.p. 242-245^C- UV(ethanoI) 306 nm (31*831); MS: 210 (M-H). 



20 2--(4^Prop'2^ynyloxy'phenyl)^hatzaxazole 

A 1000 ml round bottom flask, equipped with a reflux condenser and an oil bath 
wifli a magn^itic stirrer was charged with 21.1g of the above 4-(2-ben2oxa3uilyl)-phenol, 
143g of propai^ bromide and 26.Sg of anhydrous NazCOa in 500 ml of l-methyl-2- 
pyrrolidone. A trace of 13 was added. After one hour at llO'^C no starting material could 
be observed on flc The reaction mixture was dfluted with ethylacetate and washed with In 
MaOH, water and NaQ solution, dried wifli Na2S04, concentrated and recrystallised from 
toluene to yidd 17.3g (70%) of 2-(4-prop-2-yn7lo»y"phenyl)-benzo3cazole. KLp. 124- 
127'*C; UV(elhanol) 306 nm (30*691), 
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c) PalysScxaM copofymer 

A SO znl round bottom flask, equipped vdth a leflux condenser and dn oQ bath viidi a 
magnetic stirrer was charged wtdi 2g of polymethylhydrosaoacane (PS-118 of United 
diemicalTechnoL Inc., CAS 63148-S7-2), 2-3g (0.3 Mol equiv.) of the above 2-(4-prop-2- 
ynylo3«y-phcnyi)-ben2osazolc and 2.13g (0.7 Mol equxv.) of n-butyi-vinidether in 20 ml of 
toluene under nitrogen atmosphere. The reaction mixture was heated to 80°C and a 
catalytic amount of dhrinyl-tetramethyl disiloxane platinum complex was added. The 
reaction mixture was heated for 18 hours, unta no Si-H bond could be detected in the IR 
spectrum at 2120 cm'* anymore. The product solution was treated with charcoal and 
concentrated to yield 4.4^ (70% of the theory) of a slightly yellowish, honey Kke Hquid. UV 
302 nm (B=561) . Its NMR shows a mixture of the vicinal (formula m d) and Ae geminal 
(formula Btt c) hydrodlylation product ^1:5. It is easily misdblc with cosmetic solvents 

B^et et. al^ International Journal of Cosmetic Science 1& 167-177 (1996). 



Polysiloxane copolymer containing groups of formula in b wherein is 4-(2- 
benzoaxzolyl)- phenoxymethyl md of formula IV b vrtaerein is butyioxy. 




The same reaction as in Example lb was performed, but instead of propargjd bromide* 
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b) PotysSoxane eapafymer 



The same reaction cDnditiom z& in Es^mple Ic were used, hm instead of 2'(4-prop-2- 
ygyioxy-phenyl)-benz0ifaTOle> 2-28 g of the above 2-(4-prop-2-cnylQX3r-phenyl)- 
bexi2<ffiazole were added. After 20 hours at SO'^C and work up as described above, 4^9g of 
5 the product as clear> brownish oil wm obtained. UV (EtOH) 302 nm (Bb573). 



Pol^siloxane copolymer containing groups of formula III c vAierein is 4'[(2|2- 
difithoa7caxbonyl)-vinyl]- phmoscjnQaetfayl and of formula IV b vdierein is butyloxy. 




10 The same reaction conditions as in Eeample Ic were used, but instead of 2-(4-«prop-2- 
ynyloxyr-pheni^)-benzoxa2ole, 2.75 g of 2-<(4-prop-2-ynyk«y-bei:kacy!idene)-malonic acid 
diethyl ester (prepared according to G. Prater etaL» EP OS380 431 [1991], Example 1) were 
added. After 18 hours at SO'^C and wock up as described above, 4.9Sg (71%) of the product 
as a yellowish honey were obtained. UV (EtOH) 310 lim (E?=402). 

IS y^^yr^yA^A 

Polysilos^ne copolym^ containing groups of formula III c wherein 'b} is 4- [(2,2- 
diethogcycarbonyl) -vinyl] -phenoacymethyl and of formula IV b vdierein is hydrogen. 




A 150 ml autodave with a ^ass insertion was charged with 5g of polymethyl-hydrosiloxane 
20 (HMS-991 of ABC3l» D.76189, Karismhe, viscosity 15-25 cSt, CAS 63148-37-2), 2.75 g of 
2-(4-prop-2-ynyloxy-benzyiidene)-malonic add dieth^ ester (prepared according to G. 
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Frater ct al., BP 05380 431 [19911) and fom drops of divinTl-tetrameitbyl disa<wcane 
platinum complex (Degusssi Nr. 190314 10% in toluene) in 25 nd of toluene under 
nitrogene atmosphere. The antodave was dosed and an excess of ethylene gas was 
introduced in the apparatus with some pressure- The reaction mixture wa^ heated to 50°C 
S for 22 hours. Then the temperature was sd: to g(rC for six: additional hours. In a sample no 
Si-H hond could be detected in the IR spectrum at 2150 cm"* anymore. The product 
solution was treated with charcoal and concentrated to yield 13-75g of a slij^tly orange oil. 
UV (EtOH)310nm(E=389)- 



10 



Pofysiloxane copolymer containing groups of formula in c^ereinR* is 4-t5-(l,l- 
^jiTiTgggj^pmEyll-^^ gp<i of formula IVb wherein R? is 



-nyorogen^ 



15 a) Z'Amino-4-(l,l'£rMthyt'pfop34)-phenol 

A 250 ml round bottom flask, equipped VTitih a magnetic stirrer and a» ice bath under 
nitrogea atmosphere was char^ with 10.9g of 2-axniiiopbeiioI and 13g of 2-cU»ro-2- 
methylbutane. 50 xxJ of coxic. sulfimc add was dowly added under stirring and cooling ao 
that the temperature waa never exceeding OH 2g of Nafion*-H was added and the 
20 mixture was stirred fbr one hour. On tic no starting material c»uld then be obs«ved. The 
• ~r^rtif>n mixture was fhrowh'bn ice ind neutt toH^o^H 8'with'Na;C03:jraep^^ 
was extracted with eth^i acetate, the oi^anic phases were dried with NaaSQ^i and 
concentrated and recrystaHized from toluene to yidd ll^g of off white crystals. M-p. 11^ 
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The reaction of Example la was r^ealed> usii^ the above 2-aixuiio-4-(l»l-dimethyl- 
propjd) -phenol iiastead of 2-aniJXicplienbL After reflux over night* the reaiition mixtixre 
*was cooled, dihjted^lhhtfxane and filtered ofi^ to yield 85% of brown crystals. M.p. 232- 
23S*Q UV (EtOH) 310 nm (32*320), According to tJMR, about 7% of 4-[S-terL-butyl-2- 
S benzc0cazol]^]-pheiiol homologne was observed. 

The reaction of Examplelb was repeated using the dbove 4-(S-(l,l-dimethyl-propyi)- 
ben2oxazole-2-yl] -phenol instead of 4-(2-benz03cazoIyl)-phenoL A brown crystalline 
product was obtained in 94% yidUL M.p. 61-64^^ UV (EtOH) 310 nm (32'310), MS; 319 
10 (M*), 304. 290 (100%), 251- 

d) Potysiloxane copotymer 

The same reaction conditions as in Example 4 were .used, but Instead of 2-(4-prop-2- 
yn')doxy-benzj^dene)-maloiiic acid diethyl ester, 2.28 g (25 Mol equhr.) of the above 5- 
(lil«dimetbyl-propyl)-2-(4-prop-2-ynyIoxy-phenyl)-benz6a3azole were added to 2g of 
15 HMS-991 (ABC31) in 20 ml of toluene and 2 drops of ^ catalyst. 5.5g of a honey like 
product w^e obtained. UV (EtOH) 312 nm (Bs436). 

^XBxaple jgj 

Folysiloxane copolymer containing groups of formula III c wherein is 4- [(2^2- 
dicthoxycarbonyl)-vinyll- phenosTmethyl and of formub IV b wherein is butyl 

-)si-t<3-fi-}ji-io4l^ 





o -A 

20 A 25 ml round bottom flask, equipped 'With a refhrx condenser and an oil bath vrith a 
n^gnetic stitr« was diatged with Ig (1 Mol equiv.) of polymetfaylhydrosiloxane (HMS- 
991 of ABCBL, D-76189, Kadsmfae, viscositsr 15-25 cSt, CAS 63148-57-2), 1^ g (03 Mol 
equiv.) of 2-(4-prap-2-ynyioxy-benzyKdene)-malonic add diethyl ester (prepared 
according to G- Frater et aL, EP 0S380 431 [1991)) and 1.08g (0.8 Mol equiv.) of l-hcxene 

25 in 6 ml of toluene under nitrogen atmosphere. The reaction mixture vras heated to SS*C 
and two drops of diviHyl-tetrametib.:^ disiloxane platinum complex was added. The 
reaction mixCuxe 'WSis heated for 25 hours, until no bond could be detected in the IR 



U S 



imm 190 did do 1038 uiA m avn zooz inc -n 



22- 



spectrum at 2120 cm'* anymore. The product soludon was treated wi€b diarcoal and 
concentrated to 7ield2.1g ofa dear honey like liquid. UV 310 »m (E=343).Itiseasay 
misdbie with cosmetic solvents and has cjccettent photostability qualities measured in a 
film according to the method of G- Berset et aL, Jntexuational Journal of Cosmetic Science 
S IS. 167-177 (1996). 



polyaloaiane copolymer containing groups of formula in c viherein R* is 4-[tt.2- 
dieAoxycarbon^)-vin^]- phenaatymeihyl and of fotmvia. TV b viberdn K? is isobutyL 




o 

A similar result vias obtained as in EaCan^le 6. w5h l.08g of 4-me45*-l-pentene used 
10 instead of 1-hexene. 

Byampleg 

UV-A/B sunscreeni Polysiloxane copolymer containii^ groups of formula in c wherein 
is 4-[(2,2-diethoxycarbonyl)-vinyil- phenoxymethyl, formula DI cwfaerein R* is 2-(4- 
dielhylamino-2-hydro3iybenzoyl>benzoylaxymethyl end of formula IVVwherein R* is 

IS butjdosy. 
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washed twice Tvich saturated NaHCOa solutioa and twice with vrater. After drying Vlitb 
Na2504, liie sohrent is evaporated under high vacuum and the crude product is purified 
twice duron^tographically (hexane/EtOAc 1:1, hex:ane/me4iyi-tert.-butyl-eiher 4 : 1-1 : 1) 
yielding 2-(4-dietbflaminQ-2-hydra3qi3enzcyI)-benzoic add prop-2-ynyl ester. MS (£1): 
5 374 (18%, M+Ma*). 352 (100%, M+ HT), 296 (17%). OV (EtOH): X^cP 356 nm (e = 
31'648). 

b) PofysSoxane copofymer 

The ^me reaction conditions as in Example Ic are U5ed» but instead of 2-(4-prop-2- 
ynylQxy-phenyl)-ben20[3»zcile, 1.4 g of 2-(4-prop-2-yuyloxy-ben2ylidene)-malonic acid 
10 diethyl ester (prepared accordir^ to G. Prater et al., £P 05380 43 1 [1991], Example 1) and 
L6g of 2-(4-diefhyianuno*2-faydro3cybenzoyl)-ben2dic add prop'2-yn}d eister are added. 
After 18 hours at 80^C and workup as described above, 5g of the product as ayellowtsh 
honey is obtained. UV (EtOH) 310 nm (Er=200) and 356 nm (E?»202). 

Example 9 

15 Polysiloxane copolymer containing groiips of fomuila III c wherein is 4- [(2>2- 

diethoxycarbonyl)-vinyi]- phenoxymeth^, of formula Vb vdierein is 2-oxopyrrolidino 
and of fomiula IV b wherein isbutyloxy. 




— ^ O \ 

The same reaction conditions as in Example Ic are used> but instead of 2-(4-prop-2- 
yn'^oxy-phenyl)-benzoxazole, 2.75 g of 2-{4-prop-2-yn)doxy-benzyIidene)-malonic add 
20 diethyl ester (prepared according to G. Prater etaL, EP 05380 431 [1991^ Example 1), 1.8g 
(0.6 Mbl equiv.) of n-butyi-vinyiether and 0JZ3g of l-vinyl-2-pyrrolidone are added. After 
8 hours at SO^C the same amount of n^butjd-vinylether is added again and heated for 
further IS hours. After work up as described above, 5g of the product as a yellowish honey 
is obtained. XJV (EtOH) 310 nm (E»100). 
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garample 11 

Preparation of a O/W sunscreen lotion C7V-B and UV-A: 

Broad spectrum dunsoreen lotion coDtaining 2% of the compound of Eaeample 1- 
Redpe % Compound C3iemical Name 



5 PaztA 

2 

2 
3 

J A m 



FARSOLMOC 

Product of Ex^ample 1 
PARSOL 1789 



4 Decmol 185 

0^ PEG-2-stearate 

1 Cetylalcohol 

6.25 MPOB/PPOB 

15 0-1 EDTABD 

I Axnphisol DBA (Givaudan) 
PaitB 

0.2 PermuleneTR-1 

68.4 Water deionized 



-Propyl 



lycol- 



Ethylheiqri medioxycimiamate 



4-t-Butyl-4'-metlioxy-dibenzoyl- 
methane 

-Cocoi;l-cai>icvlate.caoratfi 



I&ostearyl neopentanoate 
Dietfaylesxeglycol mooostearate 
Cetylalcohol 
Methyl-propyiparabene 
BDTA'Sodium salt 
Diethanolamine cetylphosphate 

Acrylate C10-C30 aBeylacryiate 
Water deionized 
ii^gtupropape^oir 



0.8 



KOH (10%) 



Pota^tmi hydro3dde , 
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Sim xnilk -fvatexproofed 





Xngredieiit 




PartA 






6 


Product of Example 4 




2 


PARSOL17Sd 


Butyl Methoscydibcnzoylmethane 


4 


PARSOLSOOO 


4-MelhyIbenzyiidene camphor 


6 


PaxsolMCK 


Ethylhexyl methoxicumamate 


2 


UvinulTlSO 


Etlxyihexyltriazone 


1 


Silicone DC 200/350 cs 


Dimethicone 


2 


LanettcO 


Cetylstearyl alcohol 


3 


SofiisanlOO 


Hydrogenated coco-glyceddes 


6 


TegosofiTN 


C12-15 AlIsylben2oate 


7 


CedolB 


Dibiityi adipate 


2 


VITAMIN E ACETATE 


Tocopher^ acetate 


1 


Berkanyol (Grape Seed) 


Palznitoyi Grape seed Extract 


0.05 


BHT 


ButylhydraxTtoluol 


0.10 


EdetaBD 


DisodiumEDTA 


0.60 


Phe&onip 


Phenosyethanol & Mefhylparaben 
& Ethylparaben & Propylpairafaen 
StButylparaben 


2 


AMPmSOL 


Cetji phosphate DBA 
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PartB 
ad 100 
5 

ParcC 
1.5 



Water dcitmized 
Prop^^kne dyeoi 
Carbopol 980 

KOH (10% sol.) 



Water ddoniiced 
Propylene glycol 
Carbomer 

Potastduin Hydroxide 
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!• Potysilnvant-s characterized, by the fennitfing gfamcrnral ^i-mt-i^tff per n^olefiulff 

one element of fiaimula (HsOa-^i- (I), 

one element of £annula -0-Si(CH3)3 (II), 

S 2 to 200, dements in aibitrary order which are eitha identical or different from 

each other selected firom the group oonsisting of formulae 

-0-Si(CH3)tCH(CH3)R*l- (nia), 

-0-Si(CH3)(CH2-CH2-R*)- (nib). 

-0-Si(CHs)lC(=CHa)R*]- (HlcXand 

10 -0-Si(CH3)(CH=CH-R^)- (md); 

2 to 200, elements in arbitrary ordar whidt are eidier identical or dififereut from ^°^a^'K 
other selected from the group consistii^ of formulae 

-0-Si(CHs)(CH(CH3)R*l- (IVa), 

-0-Si(CH3)(CH2-CH2-R^)- (IVb), 

IS -0-Si(CH3)(C(«CH2)R=*l- (IVc). and 

-0-Si(CH3)(CH=CH-R^- (IVd); 

optionally 1 to 100, elements in arbitrary order which axe eitiier identical or different 
from each other fidected from the group consisting of formulae 

-O- Si«ai3)[CH(CH3)R^l- (Va), 

20 -0-Si(CHb)(CH2-C5H2-R*)- (Vb). 

-0-Si(CH3)[C(=CHa)R^]- (Vc), and 

-0-Si(CH3)(CH=CH-R3)- (Vd); 

and optionally 1-20 element^ in arbitrary order of Carnmla -0-SiH(CH3)- (VI) 
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wherein is & UV li^t absoibixag groups 

is hydrogen or a lipophilk: group; 
r3 is a group "whidi is able to form ionogenic or hydrogen bonds. 

S 2. pQly5flo«anesac«»dingto daim 1 wherein tlieniunber of el^^ 
StoSO. 

3. Polysiloxaaes according to daim 1 or daim 2 whereini no elements of formulae V are 
present. 

4. Polyalosanes according to anyone of daims 1 - 3 wherein no elements of fiwmnla VI 
10 are presesit. 



.l • »1 1L. 



identicaL 

6. Polysiloxane* according to anyone of daims 1 - 4 wherein at least two diflBarent types 
of substctue&ts are present 

IS 7. The use of a polysiloxane according to anyone of claims L- das a smiscreen- 

8. Theuscof apolysfla3Canea«cordingtodaim7forlheprotection ofhomanskin or 
human hair. 

9. Compositions comprising polysiloicanes accordmg to anyone of daims 1 - 6 and at 
least one phatmaceaticany and/or cosmencaHy acceptable ewdpient. 

20 10. Compositions according to daim 9 comprising in addition at least one other UV 
Kgbt jprotecthre s^ent- _ . _ _._ 



44.— Gomposicionsaccogding-tOL. cbi m s < i and 10 for top igla pphcation. 
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,Abstracc 

Novel compounds, useful as snmcreens on the basis of polymethyisiloxazies compxisu^ 
per molecule in azbitrazy oidei 2 - 200 UV light absorbing chromophores, 2 - 200 
lipophilic groups* optionally 1 - 100 groups able to form ionogenic or hydrogen bonds and 
S optionally 1-20 elements of fiumnlft -O-SiHCCH^)- and conq;>ositions contaiiung them. 
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